General Information
All melting points are uncorrected.
1 H NMR and 13 C NMR spectra were recorded at the 400 Unless otherwise stated, all reactions were carried out under an argon atmosphere in flamedried flasks. All reagents were commercially obtained and, where appropriate, purified prior to use unless specified otherwise. Solvents were dried as follows: MeCN and DCE over P 4 O 10 . After workup anhydrous sodium sulphate used as dring agent, organic extracts were evaporated under reduced pressure and the residue was purified using column chromatography. 2,6-Dichloro-4-iodo-pyridine-3-carbaldehyde was prepared from commercially available 2,6-dichloro pyridine, see: Panda, B.; Bhadra, J.; Sarkar, T. K.
Synlett. 2011, 689.
Mechanistic Studies
Yamamoto et al. have proposed that the gold-catalyzed benzannulation takes place via the formation of isobenzopyrylium auric ate complexes. Indeed, we were able to detect these species in our case by UV and NMR studies.
UV Study:
In UV, the oxo-alkyne 1d absorbs at max = 288 nm and AuCl 3 absorbs at max = 228 nm ( Figure 1 ). As can be seen, mixing of an acetonitrile solution of AuCl 3 with also an acetonitrile solution of oxo-alkyne 1d results in a shift of the absorption band to max = 374 nm due to complex formation of the latter. 
Figure 2:
1 H NMR study to support aza-isobenzopyrylium auric ate complex formation
Preparation of oxo-alkyne 4
In a flame-dried flask, a mixture of 2,6-Dichloro-4-iodo-pyridine-3-carbaldehyde (604 mg, 2 mmol), phenylacetylene (244 mg, 2.4 mmol) and Et 3 N (1.2 ml, 6 mmol), in 8 ml of dry THF was treated with PdCl 2 (PPh 3 ) 2 (28 mg, 0.04 mmol) and the reaction mixture was stirred at 
Preparation of oxo-alkyne 20
A. 1-(2,6-Dichloro-4-iodo-pyridin-3-yl)-ethanone To a stirred solution of crude alcohol in dry DCM (50 ml), PCC (4.3 g, 20 mmol) was added at room temperature and stirring was continued for 1.5 h at that temperature. After completion of reaction (TLC), Et 2 O (100 ml) was added to it and after stirring for 10 min, the organic layer was decanted. Then the organic layer was washed with water and dried over anhydrous Na 2 SO 4 , concentrated under reduced pressure. The residue on chromatographic purification (silica gel) gave the 1-(2,6-Dichloro-4-iodo-pyridin-3-yl)-ethanone in 68 % over all yield (2.15 g) as a white solid. In a flame-dried flask, a mixture of 1-(2,6-Dichloro-4-iodo-pyridin-3-yl)-ethanone (316 mg, 1 mmol), phenylacetylene (122 mg, 1.2 mmol) and Et 3 N (0.6 ml, 3 mmol), in 4 ml of dry THF was treated with PdCl 2 (PPh 3 ) 2 (14 mg, 0.02 mmol) and the reaction mixture was stirred at ambient temperature for 6 h before addition of diethyl ether (10 ml). After that the reaction mixture was passed through a short Celite bed, then water was added to the filtrate. The organic layer was separated and the aqueous layer was extracted with diethyl ether (10 ml x 2). The combined ethereal layer was dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The residue on column chromatographic purification (silica gel) afforded 198.9, 150.5, 145.3, 136.7, 132.9, 132.2, 130.5, 128.7, 125.0, 120.6, 100.9, 82.6, 30.9 
